Searching PAJ 



1/1 ^— v 



PATENT ABSTRACTS OF JAPAN 



(1 1 )Publication number : 07-250700 
(43)Date of publication of application : 03.10.1995 



(51)Int.CI. 



C12Q 1/68 
CY2N 15/09 
C12Q 1/70 



(21 Application number : 06-071701 



(71)Applicant 



TONEN CORP 
TANAKA EIJI 



(22)Date of filing : 



15.03.1994 



(72)Inventor : 



MATSUMOTO AKIHIRO 
TANAKA EIJI 



MATSUMOTO AKIHIRO 
YAMAGUCHI KENJIRO 



(54) SIMPLE QUANTIRCATION OF NUCLEIC ACID BY COMPETITIVE PCR PROCESS 

(57)Abstract: 

PURPOSE: To provide the subject quantification enabling the number of tubes in PCR per specimen to be 
reduced at least by half, therefore having such advantages as the shortening working time, improvement in 
operating efficiency and cost reduction etc. 

CONSTITUTION: This method is to quantify the DNA or RNA in a specimen by competitive PCR process. The 
DNA or RNA in the specimen, at least two kinds of competitive bodies having partial deletion, transfection or 
mutation in the sequences, one kind of sense or anti-sense primer capable of annealing said DNA or RNA and 
any of the competitive bodies, and the corresponding anti-sense or sense primers capable of annealing with 
only one kind of the competitive bodies differing from one another and same in the number of the competitive 
bodies, are subjected to gene amplification in the identical vessel, and the resultant product is put to 
electrophoresis to quantify the DNA or RNA. 
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(57) [g*SjJ 

fy^mDNAXIiRNA^PCR 

t t>2ff£, t«DNAXIJRNASOtV^ 
RNA$:tit5m 



1 

l!l*Jil] f-^X/i-'pODNAXIiRNA-Sr^P 

(i) If ^X/UcpWHufEDNAXItRNA £ 

HUED NAXIiRNAt ££lCXIt^#fttlCfci|5H4£ t 
■^J.offf|EDNAXI±RNAtClitJj;i-5ia?lJWrtgi5(Cg|J 
#W(-A*Xlifflt AXIi'£g£koS^fri, HUeED N 

/«C 1 Mco-trV^XfiTV^-feV^yy-r-^-t, Z<T>7° 
7 ^ - L r ft £ g ft 3 E?iJ£*r L fio ffji£&3- 
ftcoflli t [B]tfcWT ^f-fc i-^Xft-tr 7°7 ■< -v— T' 
fcot, ^^S^lcgft-S^-g-ftiflo^T^-y 

iSrl^-^SSrtT-^PCRfe^^tfC, tyy*ft* 
Omf IE D N A X It R N AR WKifE^fr SrflFffi t -f -5 S 

(i i) Xfy/ (i) <OigHj&|fe&tt$»iclb#0f££> 

<7>BMfe=i t°— |Sci:!cS-5l,'>T-^>7 B /UtpWHfjfeDNAX 

[fif#Jf2] ^X/l^CO^SODNAXftRNA*- 
t^PCRftffitSJftffeot, 
(i) f->7 B /U l FWBuiSDNAXI±RNAt. £ 

iiufED N AXItR N A i ^±{dXI±ffl5»MlCtai^ttSr *> 
*>B.oj?uISDNAXf±RNA[£>tfJ£i- -SE^iJcortgBlcgB 
#ftt^*XteffiAX{i£g£ko&£-ft:£, mifEDN 

At l< \imURNARvm$im&fctT--y 

S§§rtT'f5l PCRJ^'ttTiflEDNAXIiRNASrit 
(i i) ^T7^ (i) (Dlfiliffii^lC, mJEDNAXIi 
<0^2<D±^^XltT>"f"b>^yy(-7—t, ~<T>7° 
fc<DWm t <DW, 2 COT >XXlt-t 7° 7 -r 

=•— y v^BlflgT"S>5mil5^2<7)T>^-t>-^.Xtiir v 
/Kfe *© ffi I E D N A X (± R N A & HMSEg^ft M £ 
(i i i) xry^ (i i) cotfi|iiS^^«Ma<«I^«f 
■&#<F>m6Z=> tr— $c£tcS^Ti^X/i^©BulEDN 
E*ifc. 

[1**^3] f-VX/WtpW^^DNAXIiRNASr 
^PCRftftit5^fJ)oT > 
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( i ) •y-^X/U'pWBfiiEDNAXIiRNAi:, 2i<D, 

xi±r n a t iz±\zx\*M5immm&*: t, *>roiime 

DNAXIiRNAIw^-rSE^lJwrtglJIrgC^IC^^ 
XI4»AX«±3EliSrfcojtt^fl:t % mJfSDN A fc L< It 
8trERNARtfiWS2K£*£ 7=- y 1 © 

1 PCR|d74»(tTBUieDNAXItRNA?rii*SL, 
(i i) 7fy7 (i) <7)i^i|ggi#)t-, ftutEDNAXIt 

io RNASm^roi^t tr=-y >y*jmteim 

7j-?-lzMfcLZixbgti:?>&m&1i1-Z>2m<D%2 

S^lcS^5M^-ft:ro^-<tT--y >^pI^T-fo5Huffi 
^ 2 (£> T V^-fe > x X It-br > 7 -7 7 - 1 £Msfln L T 
StePCR&lC^lt, -y-^X/US^coSuEDNAXItR 
N Afttfli&Eitetefctlg £ f 5£l*£j|tt 5 XcD 

(i i i) xf77 ti i) (Dmmm®£w.%i*.mftft 

20 [CTiNtT-y-^X^StU -t«>$MiLfcy<>K©*$£* 
-o-ftWiifffe=i fc°— ife£|cS^Tf->77i^<7)iiufEDN 
AXliRNAroaf-ftSrftSi-s, z£££^-f-5ii 
tE7j£ 0 

[IS** 4 J ^V7>^<r>WW<r>cm.W-!k<7 4 A-7.R 
NASrl^PCRttftltS^f&ot, 

(i) *>-X/^<Di!fiIERNA£^i£l5^g#*lcJ;9 
IHLTifccDNAt 2S«, flKfctSilftatf 
-M^ffT'fcot, Bu!EcDNA<fc3&£|CXIig|5# 
#)lcfB|5]t££ t> ^aoMfER N Alc*fj£;l-5ga?ij<Drtgi5 
30 K»#WfcfcfcXttl¥AXf±gJI£t>ott£fl££ % jftgE 

yxRur >7X7-y -7-t ^m-^fHx-m i 

PCRI^ttTffifiec DNASr««L. 
( i i ) ( i ) WJiti^lC, Bu IS c DNAS 

W *T tv©t^fr t t T=— y > ^BTffi/i 1 2 O 

?'JSrW1"5 2^(75^2 co-tr>7.X7 -f-r— T'fe ot, & 
*tfK\,^zmt£Z&&&;<D%.bT--y >?Blt&-?ibZ> 
mi%2(D±>X7>yJ-7-b$;milLXm&PCR& 
40 ■y->7-"/Uft*<DMtEc DNA&VHUffi^-a-^Sr 

(i i i) xf77 (i i) Wlii|sg|!^^«m*l!i^flT 

-g-fttf>Fiufe=i t°— SS: ( i:|cS-^^^T■y->'7'/^'pcOH^^|ERN 
A<o=^-»S:*j&1-5, ^i«ra^f5BJE*«fe. 

[000 1] 

(PCR) ifelcJ:5S[ilro^*jfe|cHi-5. 
50 *MWlt, »figE»ro3£JllcWa-C*>5. 
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[0 0 0 2] 

s<x$4/i'?.m<»ffiff&'}-</i'X j ?, &&m. mrs a 
mr s A%fizhr>xit\g.m#)xitfflmmizmzmh 

jfcy'f/u* (HCV) ©J; ?lz$-< /ux ftPkZixtzffiiifo 
Wft^Lt>*>h<r>*?. MR SAO J; 9 Icjgfct^^Mifi L 

[0003] r 9 Lf-^«Ti-fcoT, mukwuzmmiz 
&ikmihm\zte^xitm±tmfa'&®m$:tiiik 
■tztzibt^ £tz®&&%{zto^x\t$-mfem&^mz 

±tcfc-5o zntzwz^ ffi^xs.^mmx&^i&mtem 

^ ^<ogUR ic # -r 5 etfts^og t tj ^ x (± N 
tfnttkmrnx'ttH c vosiifeiittujTt r «jfe«r jls l 

^^»iiBifi«r*m-f5fiiiR*mffiasteffl$ix«d^ hcv 
<Dm&tk * © » ^ *> * » # i- /> / x v > tz #) \zmmm.& 

So 

[0004] loijiis-, tnMtfttamicR^mt 
lx <?■<( frxm&?z&mi- z> p c Rjs^ffli^zite^ 

*. SB H§\ 3! 4 4 ~ 5 2 H (1 9 9 2?) ) „ PCR 
ftilDNASriitSL^tti-rS^ST'foS^. RNA»I 
^•ICtRNAi V&m'Zmm (RD lei*) cDNA£ 
£fi!cU rjx$r«S(cLTlf*S$-&-5RT-PCR}fe^ 

ifcPCRffilillSWlClil^Oiie^ 
5*5. l^lClil 0 0 0^£JlT»DNA/cDNA5r 

i ®<r>mmxmit&)immxz z £ x-it^-r 5 - 1 12s 
xmw-tzki^-tx'foz. -<7>£*>. 

PCR<7)hklZl®B<DPCRXnbtltzmV>KD—$$& 
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$e>lC20@OPCR£ff&V*tii]is$-ti--5n e s t e d 
-PCR#?T&fcix5 0 

[0 0 0 5] fr'f/^SOfflSlitaJRfcffl&aHi 

«rSiJ^1-5*ifeT-fc5 (ffilfEBBi: BfB$g. Hebio.9 
(11) :44-49<1992)) . L^Lf£A'-b ZO^m^r&B^ 
10 «>*SSr?TJl:t»iv^»lcfi«i s S<. io' -io' 

btlXl,*Z> 0 ICfcfc, i •) — Jix6*Jl-l±R T — P C Rfe 

L fcMB-ffl <r> R N A N A £M ;Lft^lft |C|5] Cft <£> D 
N A # tits $ n 5 t <0 Sr »&<fc<D R N A ft i: -f 5 »£■ 
fe4*fTfc*>*u-0*3 (&^-<b, B*E§*. Sg5 0 
S, Si 1 1- 1 1 61, 1 9 9 2$WJ^) . 
[0 0 0 6] 

20 ^ffiT-Ji 1 tfcftlcot io»JB^-ffL*HSEfflL*i^*t> 
IC, ifc, f->T/K^RNAi:^&WRNASfcliD 

Ajg48><Dft£rJfct£U i^^^/^ib^fjixfcDNAi:^ 
©lirora^^W:DNAi!i^i:i$i»/<y K 
t LTy/u4 J T'56IgT'#5jt^^^'('^^fti:1--5^* 

ofa-^iHtii, «itif, i-io ! gg©^ 
W/i^iH^irfiJfcSitS*^, iof&#$>T'mai 

iX Xi> 4 ~ 5 * O =5- zl - 1 1£ <o . #r B 1 # A » 
[0 0 0 7] 

^•PCRjfero&^W^^^^i^v i filmic o * /> / x < i: 

[0 0 0 8] **^I4, i-f^HC, t>7^tf)DN 
AXIiRNA^PCRffit*£it5*TOoT, 
(i) ^^T/UipWHtlieDNAXIiRNA^. '>/^<i: 

MieDNAXllRNAt^icxiigC^irftl^ttSrt, 
*>flofJ|SD N A XI4 R N A (C^I-Se^JOrt SBlCgE 

AXJiRNA&Uf^-ftvroK^i: tr^-y v^pltg 
50 7-T^-lc*tt£;LcixirS^5iE?iJ^WL1.0H(iaa^ 
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fanum t m&<r> r yf-± y y. x liir y 7, zf y -r - x- 

y V mfcxh 6 mUT >^ir yy Xliir yy y°y -i 

CD mm D N A Xli R N AR tfmflStt^fr £t§M t f S £ 
^ICS^5f-^X<Dl#4iSffi^^t# N (i i) Xf7/ 

(i) <75tii|iS#)^mM*!l)^1ff(c:^MtT*^X^g| 

£ (CS<5V ^Tt ^^^OmffBD N A XI3 R N A <T> = t° 
I0 0 0 9] £?£U^§«li: LTI±, -fyf /^(DmtZ 

rna^ p c mzfrtf%m\^frmmmm<»{m\z. 

i o r c D N A \zm& £ in 5 Z <k ^4#m t -t Z> ±ES« 

[0 0 1 0J *^I±^2{C % ir^T'/l-^O^ftODN 
AXI4RNA^PCRSfSft5*St'fcot, 
(i) If >"^/l^WiiiiffiDNAXIiRNAi, t 

fj E D N A X fi R N A t X (igfi^W tCffi m\t £ i> 

^J.OBfJteDNAXIiRNA(cm-r-5IS?i|cortgiJlcgp 
#ftIC^;feXI2*ipAXI^JI£fco&£ft^ MffiDN 
A t L < (±HUfBR N A&tMK^ft t T=- U >^*pT 
it£&^ 1 O-fe^&tfT^-JHr^XT^-f -7-ir£[W|— 
S^rtT^l PCR!C75MtTMKDNAXISRNA^ii 
1BU (i i) ^fy/ (i) <75it1iffi^)[c, RMffiDN 
AXIlRNA&U^-ftiro^fti: t>T=- U ^pjfg 
& 1 ftco^ 2 coir X(iT y* ~fy 4 -v— i: , 

f&^ftcDffiH £ Pl$&:<£>3? 2 COT >-^ir Xliir yy 

yy^T-x-h-ox, &*&K\,Azmt£z>m.'kfoin<n 

^kT~-V y?^fexhzmim2<DTy?-±yy.x 

\tty*7y4^~k*mmLxm.&vcRmcfrtf s 

Vy?"j\'&&<nmttNAX\tRNARXfmum.-£W-$: 

d ^y-y-f (i i) nmmMm^nMMm^m^-h^ 

TIM X#8tU ZnftMLtz^y b°<nmz kM&ft<r> 
mJte= t°-&k izm^^x-f-y-7°/^<nmK.DNAXlt 

RNA<^^f-ic^^^i-5, zt^^-r^mm^m 

[0 0 11] If ^a-^cdhijErna;^ PCR 

[0 0 12] **91l±fS3K. 1fV://P<pO$ScDDN 
AXI±RNA^PCRMft5Mffeot, 
(i) if ^r//l^<75HiJl5DNAXIiRNA<i:, 2iffl, 

XliRNAt ££tcxtegB##jlctBl^tt£ tfioBfiiE 

DNAXttRNAIiStJE-t-SEJIJWrtaJIcW^WlC^* 
XltftAX{tm&*i>^n.&frk. fififEDNAfclXli 
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±yxRnTy=9~tyy.7>y4-7-b$:m-%-$sftxm 

1 PCR|id»lfCWEDNAXIiRNA*«WiL. (i 
i) ^7 7 7 (i) <7)li4sg^|l, fifiED N AXf±R N 

ARW^tuoStetti: t>7-- V y*fs[Wt i 
2<ni?yysXltTy=?-±yy.y i y4-7—k> zn-fy^ 

-r-izttfcLztik&tiiZ&m&G-tz 2U<Dm2<n7 

y : f~tyxx\tty*-fy<<-?—X'&>'ox. #*#5<^ 

10 PCRfelC^tf, -^>T/Uft*C0mIfeDNAXIiRNA 
fttMirEtt^-fr Sri*® t -T 5 Hi Az.9ktt 51f ^ XroJgfi 
( i i i ) X777 ( i i ) <7)iftsiS!$>£a: 

$ i: M^-^OBfiie n t°-^c i: lcS<5v yzfj\,q> 
OffifEDNAXIiRNAWaf— S5r*^-f5, 

[0 0 13] Sfc, f-V^'pWfluiERNA^, PCR 
IC*»»t 5 it) iC^f-ft jS»te^»J5 ffl I' ± otcDNAl: 

20 [0014] *«WI4!B4 IC, t^7/Kf©»iOCl 
ff^^^;MRNA^PCRMif5*SfS) 
ot, ( i ) ■^^r/KproBJIERNAS-^AiSSte^Sf* 
iCiO^LTtf/ccDNAi:, 2«CD, ^«|*^$tL 
fc=»tr-»(7)JK#flc-CS>oT, fiMEcDNAfc^lCX 
ttSB^ W ! - m\t £ t h & oStJte R N A 1 z Zifc-f Z> gd?ij 

t, iliac DNA&t/BfJiS^ftirT^-y ^^Plfi|/i 

rt-CS&l PCRlcawt-CBMEcDNA&iiMIU (i 
30 i) ^7 7 7 (i) (Dm^mmz^ m)IS c DNAM^ 
-fJioflteft*: «>7=-y V^tg^ 1 ffiCD^ 2 <DTy 
7tV777^v-t, w<D77-f^-i:M^5ffi?iJSr 
tt5 2lrol2rot^7"7^-7-t$>ot, 
S^icS^ 5!t^*«)^ t T-- V y>f»\m.xh -SmfE 
£ 2 co-fe > ^ 7 s 7 -T -7- i: SrSSJD L P C R 
It, -^VTyuS^OHutSc DNAXU«ffifia»^ftLSrl(fS 
ii-5avWifi/j:5^X«)i8«g4ft^, (i i i) 
^T77 (i i) <Dm&M®£m%mWiftVrlzfrtfxv 

40 3 f— &i icS-^^Tf-v^ucfcomiERNAW^ f— 

[0 0 1 5] Hfjfa2«(0^ft:^^n- ; ?:*ng^JII 
^ 1 &VE50#^ 2{C7r^ixi>^y y^ KfiaiSrSr 

sfjlEB 1 (75-tr>-^.T7-<^— Ji?5 ' -CCTGTG 
AGGAACTACTGTC — 3' X'h") . s5ia^ 1 <75 
7>f ir^^T'y'f-v— #5' — CACTCGCAAG 
CACCCTATCA-3' ffc <9 , buI2^2»T^^ 
ty^77^T-^5' -AAC ACTACTCGGC 
TAGCAGT— 3' T**> <9 . 3fet^lCHfll5m2 W-fe^T. 
50 7y4^-^5' — TTCACGCAGAAAGCGT 
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CTAG-3' RV5' — AGCCATAGTGGTC 
TGCGGAACC-3* Xhb Z t SrWMftii" Z±tZ 

[0 0 16] #3HPJ<Dgt£PCRj£li, it>2« 
* »©«SSi:lRl«Ct?S^lC*i*il^ft:HI«0*i:T = 

4 tzm^xmrnRfcZfttto zt&wskt lx^ 
[ooi7] ^sp**, r^flsj Kzmmi*. mi£ 

lt££il-5£-f /I'*. Ifflffi^lC&Jfc-rSDNAXIiRN 

l±RNAlcSt*Pi-5E5lJ<Ort«|itt*WSWa{C.asiW«llC 
**XI±#AXH:gJi«:WLT^5, fftaf-W 

tt. pfilRNA, 7°yX* KDNAttDNAifftt 
^b£T**,5„ S^IC^IODNA, RNAIi, 

miz.w.z&z.xpcRX'mmzixte^x.o^-tzzkh 

[0018] raj^fc*arattS:«>*>j fcli, -tri^X 
[0 0 19] tX&XitW AXIi'£gj Koi*-CI±. -fc 
Wffi?iJ(*|gBlcil9J(c*£. »A*fcli**i8«*ASix5 

AX{i^Sl3J&lCI±. Lfi#oT7'7'i -^-Ici-ST- 

[o o 2 o] femottmkKzm&nmmt lti± % r 
tie>{cPB^$n^v^^ Mz.tfH i v (t 

-T/W^) RNA (Gonda,M.A. , M. J. Braun, J. E. Clement 
s, J.M.Pyper, F. Wong-Staal, R.C.Gallo, and R.V.Gil 
den. Proc. Natl. Acad. Sci. USA, 1986, 83:4007-401 
l; Wain-Hobson, S. , P. Son i go, 0. Danos, S.Cole, and 
M.Alizon. Cell, 1985, 40:9-17.) , H B V (BSffFifc 
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DNA (Kaneko.S., R.H.Miller, S.M.Feins 
tone, M. Unoura, K. Kobayashi, N. Hattori, and R. H. Pu 
rcell. Proc. Natl. Acad. Sci. USA, 1989, 86:312-31 
6) , HCV (CgJfrrifc^-f/W;*) RNA (Takamizaw 
a, A. C. Mori, I. Fuke, S. Manabe, S. Murakami, J. Fujit 
a. E. Onishi.T. Andoh, I. Yoshida, and H. Okayama, 
J.Virol. , 1991, 65:1105-1113. ) , HDV (DMBT£ 

D N A x HTLV (t h T ftBflg 6 ifoffi *? -T 
*) RNA (Bhagavati.S. , et al. N.Engl. J. Med 19 

10 88, 318: 1141-1147. ) , /^y. yUyt D N A . 

h^#D!>-1'/U^DNA (Demmler, G. J. , G. J. Buff 
one, C. M. Schimmbor, and R. A May. J. Infect. Dis. 19 
88. 158:1177-1184. ) , AM^-i'/^DNA. t F 
At'n— 7^/MHPV DNA (Cole.S.T. , and 
0. Danos. J. Mol. Biol. 1987, 193:599-603.) , u$ 
■M/l^DNA, 0*M^/MRNA, ^sp-^y* 
— A, (N. Iizuka, S. Kuga, and A. Norn 

oto. Virology, 1987. 156:64-73. ) , #}) -f )V7, 
RNA, Tf/^/WDNA, fclM.t'f sl>x&8k. ® 

20 ^/l-^^^^^^mm, SSilDNA, ^7r/7h 
7=vf^DNA, #IDNA, MRSA DNAft 

[0 0 2 1 ] m&fr<Dffim\^LXl^ DNA£j^3-{* 

tLTffl^siHii, m.mvi<nDNAmKxh&ft<Dy : 

yxi K^=i*S KOJ; T^-LWT-t BlfigT'fcSo DN 
ABrfrli-ttWJiDNA^*-etf^«^-C*>5. *fc 
PCRICi SI»«n£-C*>S (»L<I±, 

Michael A. Innisfj, TpCR Protocols J , AcademicPr 
ess, Inc., (1990*f) ; Henry A. Erlich, TPCR 
30 ?9Sai?-\ . Sfijft (1990^) lyEfcSffO* 
5) „ -ixibroDNAlcA^ J$A, £g£#A 

1-5*&{iPCRICJ;5t,W^§^x-fc5 (Buteco Tpc 
R protocols J , fPCRr^yny-j #HB) . f» 
ftfeW^lCOV^TIi, t»J^{f TMolecular Cloning J Co 
Id Spring Harbor Laboratory Press (1989*F) |C|^L 

ISL&jttDNA&mfofe^m (ntrffi TMalecular Cloning 
J Section 13: DNA Sequencing#Bg) \Z.V&-oX&f££ 

40 tvtzm&mqz^-x t Lx®%\cBtt)(Dm&#i:{t$i 

TfflV^»^lCI4, DNAO*§£t|5)ll|c3-|&&£ffl^ 
TRNA^jS^J^LT^i^L, fc^^MlD N A £ *) 

lv^t=d h=-/Hr&m&*b. iGm<t¥mm<nxxf 

# [3] . [4] j {fc^lBlA (1990^) |C % itDNA 
&'0<D'£f$.1jm±m&<r> TMolecular Cloning j 

\znm*imx-$>z a 

50 [0 0 2 2] PCRlCfflt^7 ; 7-1'-7-rofi$liJi<i$ 
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iK -feKi 5-4 oMw-bro, »*L<li2 0-3 

bixmtwifto rw«<t*n*roTVf [3] , 

[4] J lC!¥L<^i**rC^5„ 7°7^-l±^ 7-^7° 

<|^--C<C<TfcfiEffl^T*>5. 
[0 0 2 3] PCR(^#!!fcl-oVNTIi, HU«£> TPCR 
ProtocolsJ^rPCRr^/D^-J 10 

% 0 —f&\Z, PCRt-f 9Mt®9 4°CT*^t£ (den 

a t u r a t i o n ) 2 1 

5©Pg£. *55 5tT*7=-D (a n n e a 1 i n 

g) ■tt£t>hmm.&mz7?'(^-z&&i'z®&k. 

S£j7 2t:T-#S (extension) 1-#frt,8f®l£ 

(R9, -ti*l*M{'/i'bLX&M9A'SL±.> 3^2 
OiM^fiJUdftfliBU sK.BKl£CT-t«)lt»7 2<C 

[0 0 2 4] fcffl-t^t^&^RNAOft^-lCli, PC 
R ICft&o -Ci»e^»*»f^ffl TIC c D N A \ZW& LT 
txfc^ (SllfW TMolecular Cloning J #BSco~ t) „ 
jS»|g^»*t LTI4, = 7 h ilti***^^ (A 
MV) *JfcRNAft#ttDNAsK>;y 7~ ^"7*1- 

hn (MMLV) RNAft#ttDNA*'U 

^ 7 — if 5 r. t j^T- # 5 . 

[0 0 2 5] fyy/VtwW^ (ffi) **0>»£l- 

L<. Sfc, :roSiPCR^i:S^M*ff^ttt 30 

<£<, fc5^tlif^TBtl-^a^^^2 7 P 7-Y-7-i: 
*lc«aaBU-cfcJ:v\ »*L<I4, fglPCRBt^t 

[0 0 2 6] ^T^rolMkODNAXttRNAfcfc 
B-P C Rft-C£41-5*3-ia±, ( i ) 

i^7Vu*£>iiEDNAX.«iRNAi, 2 fil 

^jfc^Snfcatr-ScroJS^-frTfc'oT, MED 

BuffiDNAXJiRNAlC^-fSia^JWrtlK^^tC 
X^XIiff AXIi^Srt>o^*t, Blil£DNAt>L 40 
<ttiffiffiRNARtfii«ffi&£fti:T=-y ^^tt*1B 
i rot y^Rtf 7 t y ^ - SSrt 

-C!Bl PCRtca>(tTBuf£DNAXI2RNA£i#|gU 

(ii)^y7*(i) (ommmm^ huedn axis 
RNAwv^tni7)i^n7^-!jyWiii 

<73^2(75-fey^X(±T>'^-feVX7 0 7'<-7-i:, -WT* 

^tPScW^2<OTy^ir>^3lli-fe>^7°7-r -v— T* 
fcot, #*MKl/f5t^ll©^t7-- l J 
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^-r-ir&SsJjDLTSI^-PCR&KTWt, 1fy7>ft* 
roffilED NAXliRN A ft VSJf Ett^-ft S:»S t £ 
V^J|fc3lM*ro*ilB£ , IJ»&#» (i i i) ^T'y7 
(i i) <n%mk®*n%ft.Wift 1 Sx^frrtX-*'( ZftM . 

£ icS^^Tf" ^T/u^OmfED N AXI±R N ACD => f 

[0 0 2 7] Z(DHm(D%h1Si®.*mk LT, 2«1« 

*B5SW«)f6ffll-S^**i'5. -tOftfMHirLT, 
©HttW«w*Sn4i:*Jij©CSlflT^^-<^^ (HC 

v) RNAco^a^^if ibixSo -ftetfhs ^<r>%m 

H8U£J:9. -^vr/utpco^aocSflT^^-Y^^RN 
At»^PCRft-C£tt5*S», (i) V>7>^ 
© mi E R N A Sr T *>i£fc^SI 9K lc £ •? L T fifc c D 
N At , 2«<o, THratSixfcatfH*®***"?* 

ot, WfficDNAt^±lCXI4a»WI-ffiPtt*fc^ 

aomfERNAirM^-rsE^JwrtSCI-SB^I-^^X 
li*fAXI±^££t>^£ffci:> SuE c D N A ftt^filiE 

>x7y4i—h*m-&&Pr?9il PCRIC^ItXttF 
EcDNAtHiU (i i) ^-;7 (i) WtifeS 
HUEc DNAftt^V-ftvro^^t fe7"=— !J ^ 
/Wi:lft»$2ffl7yftyX77'(-7-i: 1 
7=7 1' "7- £ 5E*"J&*r* 5 2 S»1 2 W-fe ^7. T 

=.- U y ^^Itfe-C fo 6 huE^ 2 05 ir y * 7 5 -f t £ 
mta Ltl^PC R&lOHt, * V7VK&3fc<75BuEc D 

N AfttfltuEK-S-ft 1 1 - Si 5 7-^X<7) 
lt^BE^I^^ (i i i) xfyT 5 (i i) OlSfeS^I 

/wtp<7)grERNAW=> 

[0028] rrt, teffi^mft 2 a©jt-&*©^»« 

it&¥>m^l (PK9) ftt>'E?i|#^2 (PK11) I- 
TFSftS*^*^ Kffi?iJ£WU Jf:|iroty^7 
7^-r— *S5' — CCTGTGAGGAACTACTG 
TC-3' (TM1) T-fcO, |l©7yft^77 
>f-r— i55' -CACTCGC AAGCACCCTAT 
CA-3' (KM 3 ) TfcO, %1<»TV^ J ZV*-?7 
4-7-1)15' -AACACTACTCGGCTAGCA 
GT-3' (MU8) X-h*), ^2<D±y^Zf7-<-7- 
^5' -TTCACGCAGAAAGCGTCTAG- 
3' (MU9) Rtf5' — AGCCATAGTGGTC 
TGCGGAACC— 3' (MUlla) t'&5. 
[0 0 2 9] 0ia*wftfe©*-&fr£7*7'r-*'-i:<0B8 
^^m*Wl-/^t. fl.oPCRiiS^:5r^btvrcliitiffi#) 

) [0 0 3 0] native RNAI12nd PCR 
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T\ MU 9 - MU 8 WS^f2 0 3 b p 
MU 1 1 a — MU 8 <7>£a£"ti:T- 1 3 0 b p <D/<V K#Jf 
*I£tl-5„ -*^PK9liMU 1 1 a -MU8T-1 
1 5 b p»/«y h'fcmi&ZilZAK MU9gtf»£££L 
TV^rrWcMU 9 -MU 8-ClitJMI$;ft/.eV\ Wt&ft 
PK 1 lliif(CMU9-MU8T'l 4 7b p(7V<> K# 
- ittS$il5i4\ MU 1 1 a -MU 8 fliMU 1 1 a ^ 

K9tnative RNAIiMU 1 1 a -MU 8TM 

PKlltnative RNAIiMU 9 -MU 10 

8 T'm&tZtzth. 1 $(Dfa-yrtfK*S©I^i7) 

[0 0 3 1] $ ^lC4^B£<75*&l2^ffc<7)gc£if ^ 

~10 ? 3t°-^0^ti5^\ Clftlepg^ix&i,^ * 
tz. S^W-9-V7°;H±*J?LTt>XI±^«?T"b<£ 

< . %mi-zm&iam&fc^&ffi<&!$<D®mx'{im<o 

[0 0 3 2] EI2(CHCV<7)*^-C0l~ l 0 ; 3t°-£ 

tv^ 6 m2izti\,^x s -v-yf/i-oio" titttftmik 
4fcl0" tlil 0(glc#f?L/ir t^^L, ^ 
d#(PK9, PKiDoi, io : , l o' , 10 
5 lit fclca t'-&§r^1% ^zr-y l (ciiir>-://u£ 

#R-ti:1*KflllX., P K 9 £ 1 3 fc°- (^^JT'IIJP^ 
T) i:PKl l$rl 0 = =» t" — flDx., ^"3- — !7" 2 JcfilJ" 
>-7°/u£ 1 0(£#|£LPK 9 £ 1 0* =f- tPKll 
£10* ^t°-*Q^^ 0 0<7)T1±^3.-7 , 1 ir^^-y 30 
2<Difi|ig^^«^i()L/it t^SiiaT'fc-So 

<n^t°-&<n>m£<»w.®&zim.it^tz 0 m^^mmt 

wL-c>&frh<F>mi&M%>l. 6 1 >&EM^ If ^7/1^ <b oft 
S)#)^^LT^-5o 0»J^I±*1 ^t-Wi^lifa-yi 
OPK9 (MUlla-MU8) 1 =i \f—t-f>Zf/V 
(MU 1 la-MU8) (Omt&M&KDtfrmCtzlbV^ 

zf^w^f-mmi 3f-^w^$tv5o if:i o 

3t 1 -«i^lif a -7'2"p(DPK9 (MUlla- 
MU8) 10' hf-t 1 Ofg^^ttfr-y-vy/P (M 40 

u 1 1 a -mu 8 ) (ommmv>xnm&i>m ctztbio 3 

xi 0=10* =f-t«^$ix5o 

[0033] mmmm<ntfitiut. -&izm%i*W). #ic 
m^.n^it^^'y ^^fe^fcii, 32 p^T*^wt4tfgi 

[0 0 3 4] 7fSW||J^|Cj;9#^£$lbKf¥laiC 
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[0 0 3 5] 

1itt»WH C Vflf jfc&#ifii!ljt J; ORT-PCRifclcJ; 
"9, HC ViSg^W^ □-->^^tT^ofc 0 
[0 0 3 6] 5fe"f > CSflf £S#mijt 1 0 0 /i 1 I- 6 M 
roGTCS (6M^'T = v : y'^;j-->7'*- K 37. 5 
ra M^iyitM , )i 1 0. TSyof/^y/K 0. 
2M^/^7 2 0 0 n 1 titK> t -R 

NA (lOrag/ml) 1 y I ^Dptji^-fS,, BEd 3 

MK^-f- h^A ( P H5. 2) 20/11, T-Ernmm 

[1 OmM Tris-HCl (pH 8.0) . 1 mill EDTA ] ISfp7i 
J— /U(pH7. 5~8. 0) 30/i 
/-fy7i^7^3-/U (4 9:1) 7 0 u 1 £ tax. Si 
^<fi£U 1 0&mm.WLtz'£. TtCPlei 5»I 
■T5o il-L^T- 1 5 0 0 Orpm , 2 0 #|S] 4 < CT*«-L>-T 
5o 7kg£SF;<9, ^*<7M V7P tVPTywa— ;u<til£- 
L-2 0*CIC H$|H£iUbB<. m^lSOOOrpm, 
2 0^4t:T'Ji'DL, a:*** 5. itMkQfo 3r 4 Mtf) G 
TC (6M GTCSr«i8*T*«iLfct>W) 100/i 

-2 0TCIil«flBfil±IWli-5. 1 500 Orpm, 2 0 
#|H], 4t:T*it£UtH*J&#S. 7 0%x^/-;H 

m i xfcmk. ^ia-caftu 1 o ^ 1 

LRNA<b LTiitffl Ltz 0 

[0 0 3 7] cDNAMliRNA 1 0 v 1 £•>!) =J V 
(0. 5ml) |££ttLfc*. 7 010. 3 
#Wta!lfcU *±T?fe^"t5. JfclCRNa s e^ytf 
9- (Sfiit) 1 « » (5 0*ffi/n 1 ) , d NTP s 

(#2 OmM) 1 u 1 , 10 OmM DTT, 5 x R T 
SSffS (250tnM Tris-HCl (pH8. 5), 375mM KC1, 15mMMg 

Ch ) 4 W l. ^yyAtD^fv-y?^^- 

(1 0 Opmol//, 1 ) If/ I, (BRL) 

(2 OOWp 1 ) 1 i* 1 Srtax., $£B*T-£-ft2 0 
// 1 le£-fc>-ttS 0 4 2lCT-2H#^Sfr^. 9 4tt'5» 
RI*DlHiL»3!5Sr5feS$-l!:fc. :©cDNA5;ffll>TPC 
RfcfTfcofc. PCRI±mtUDNA(7)lii!iS!gSi:it#Stt 
*±!f5^lC2^7 L y7"^Srffl^7t 0 Ept>, 9ff 2l« 
7 ! 7'f-7--ei Ii]@<OPCR?rAWt5 (1st s t e 
p PCR) „ i^lC^roPCRS^CODNAE^JtOrtffl 
5 2 ttco^T -< ^-^ffllr^T 2 0 B O P C R |C 
*>lt5 (nested-PCR) TffeT-fc-S,, 

[0 0 3 8] 5' UTR®«c75^COREtOS«WDN 
AS^$rlili$-&5fc.«)«CgE«Oie?iJ (TAKAM1ZAWA, A. , 

et al. J. Virol., 1991, 65:1105-1113 ) $r#%l- L 
T77^ ■v-|r'&fi£L7c 0 1 s t PCRICffl^fcT7 
^-7-ttKK2 8 5' -GCGACACTCC ACC 
AT AG ATC — 3 ' , KK2 9 5* -AACTCC 
ACCAACGATCTGAC-3' X'h<9 . 2nd 



(8) 

13 

PCRlCliKK 2 8 5' -GCGAC ACTCCACC 
ATAGATC— 3 ' , KK31 5' — CCGGGA 
ACTTGACGTCCTGT-3' £fflWl„ 
[0 0 3 9] PCRW&ftli, 0. 5m 1 =fzr-y'^[Z 
±fEc DNA^3c5^5r2 0 n 1 t 1 OXPCRili 
m (lOOmM Tris-HCl (pH8. 3) , 500mM KC1 . 15mM MgCl 
z „ 0. 1% gelatine ) 8 u 1 „ 1 st step -?7<4 2 
S (g-7 5 pmole) , 2raMd NT P s 8 a< 1 £1JQZ-, 

mm*X'i oo u \ tc-rso 9 4tti o^bmpiru 

Arapli Taq(Perkin-Elraer-Cetus) 1 n 1 ( 5 i&fi) SrflP 10 
HMffik, i*y;u*4^*mmL&<m>t>1-Z 0 PC 
RKtSli, «tt9 4'Cl5>IB» 7=-yy^55tl^ 
KU #S 7 2 °C 2 ftffln&ftX- 30t-f ? /L^T 'iot, 
fctifrL^O. 5mlf 3 -yi:ist PCRS(t^ 
T^10/iK 1 0 X PCR*r#ii&9 u 1 £flP*u 2nd 
step (#7 5 pmole) , ImM d NT 

P s 9 u 1 , fiI*"Cl 0 0 it 1 k-fZ, 9 4tfl0 
$HWJn!RU Ampli Taq 1^1 (5*(4) £iP:Ui# 

U7^t^/^IiLi<ii>L. 5tcO^{fC*2 
nd PCR*?Tfc5o Etttffcl O/i 1 $r7# 20 

£&ai tfi 0 

[0 0 4 0] PCRT'litSLfiDNA»K-PK I 5 (&J 
4 00 b p) fcffittJ&T#n-*«a*!!il£j;iJlWl 
L> tt£;k2 OOmI &J)P;i, 68tl 5^R|y/wSr* 
TEttSfjR [lOmM Tris-HCl (pH8. 0) , ImM 
EDTA] fifP^iy— /W-C2HtttHl»^«:tT>5Cl'\ D N A 

tCl 0 X (0. 5M Tris-HCl pH7. 6 , 0. 1M 

MgCL , 50mM DTT, 1 mMX^W 5 ImM EDTA pH 30 

8. 0) 2 u K lOmM ATP 1 u 1, T 4 (3S 

it) i it l (i o||i/^ l ) *mxMMfcX*2 0 ,i 1 
tU 3 7*Cll^PS]RJ£:L, 5' 5fcSgO 9 ^RflstrtTfc 

9, 6 8ttno»i.MU - t?*r*S**fcll 
pUC 1 8 £0>a&Kl£;£fT&5o pUC18 (In 
g) l±IHf8lt*££iK 2 0 ji 1 [lOmM Tris-HCl P H8. 0 

, 7mM MgCL , 20mM KCK 1 0*lit»Sma I 
(Sigg) ] f-C3 7t-ClB*IHRJEU 6 8tt*10 
$MHJ0!»Lfc8L S£B*8 0 ju 1 ZfiaTt, Smal^o 
-^V-^^^-t-f-So y ^gKfc^itfcDNAWfJtl 40 
0// liSma 2 v 1 £ 1 0 xi»« (0.66 

M Tris-HCl pH7. 6, 50mM MgCb , 50mM DTT) 2^1, 
lOmM ATT 1 u 1 . T 4 ]) 13— fef (SSit) 1 
At 1 (3 5 0miL/» 1) , S£07k4 „ 1 5riPx_ x 2 0 

/i i tt, i 6*c-e- i«ii^s^^ff^ofc 0 

[004 1] -(DStt^Ol 0 ai 1 &£BVTAIl§iI JM 
1 0 9«c&flSWEifcLfc. »IMB*tiffl^S«$tt*» 
H a n a h a n <F>l5fe [DN'A cloning : A prac 
tical approach, IRC Press (1985)] l£ «fc *) f£ P> it 3 . 

[ 0 0 4 2 ] flm«E&*fl!SS 2 % X-Gal (5-^ 50 
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u^-4-^ od-3 — fyKU/l'-0-D-#7^ h 
t"7/ -> K) 5 0 y 1 £ 1 0 OmM I PTG K 
ut'/is-Q-D-J-jrify? Y^y J -> K) 10^ 1 Ji s 
Ili$tlfcLB-Amp7W-h [ 1 % r- U 7 s i' >\ 
0. 5%m&^**. 0. 5% NaCI, 1. 5 %» 
^ T^fc°->y^ (50«g/ml) 1 ±T"3 7'C-^ 

tSsn^-*- 50ng/ml7yfy 
y vSrfftfLBft* (l%h97 t h^. 0. 5%#S^ 
0. 5%NaCl) tC&U -I!fc3 7 < CTtS&ig 
«Lfco I- 5m 1 ©aU#*}KSr*DL-C*SL, 7 7 
^5 KDNA©^7UAl/-/3y?r7/l'A!)i£ (M 
a n i a t i s Molecular Cloning : A Laboratory 

Manual, 1982 ) I- X 9 fTfcofc. #P>*l7i:/7 X 5 K 
DNA 1 a* g £El£ffi3 0 At 1 (lOOmM Tris-HCl pH7. 
5, 50mM NaCI . 7mM MgCl 2 , 1 OWiOEcoR I (S 
?@it) tiitFHindlll (Sifit) g?*) tf-p3 7"Cl 
HSftWfc U 7 # D -X ¥/\sn.%W.m Zftte o Tff AD 
NABfffrwAt ££f+#-f5o S4 00bp©jfADN 
ABrfraMfcttiSfta* n-y^PK I 5£<fr£Lfc„ if 
P>4xfc^ P-y$:S anger ^(D'Jy^^^mf^ltWi 

[Sanger, F. Science, 214 , 1205~1210 (1981) ] & 

ffl^t, tfANS3 dna»t>i (Di&mmRim; 

[0 0 4 3] itz. mbiltzyy* l KDNASrPK I 
5 i*ftitfc. 
[0 0 4 4] ^fe^J2 
l^ltDNA PKI5/D(£><jl!g 
#W:7 7 ^ 5 KPK I 5(05' UTRffi^ciri5b 
p«»:*«:#A-r5fcfePCRjfeS:fT<Cofc. 2*«7 
, B A 2 5' — ACCGGTTCCGCAG 
ACCACTA-3' t B A 3 5' -GCCAGGA 
CGACCGGGTCCTT-3' 5rfflV^T, lOOp 
g©PKI 5<75DNASrHMI' 5 0pmoK75±|E'7 = 7'1'T 
— , 1 0 X PCRjgJSiiS (lOOmM Tris-HCl (pH8.3), 50 
OmM KCK 15mM MgCh , 0. 1% gelatine ) 5 u 1 , 2m 
M dNTPs 5 n 1 SrJP^., i^@*T'5 0 » 1 t 
L, 1 . 2 5^(5: (0. 2 5 ai 1 ) COTaq DNA polymera 
se (SSig) ^flP^L. ^7/^^^l|L, 6<is 
^Lfc 0 PCRCDt-l'^/Wl 9 4°C1^, 5 5tl. 
5?>. 7 2 c C3#ro£f+-C3 O-y-'T ^/I^RJt^fT^V\ 
ft^lC 7 2*C 7 ftffl&fcZittz. KSZ-m. I0n 
a— i^)3 k b pCODNA»fjtSr^ai 
t7t„ ^StLfcDNA5:^7X^'7^-& (Gene Clean 
II , BlOlOltt) IC«t"9 5 0a« 1 WTE^jS [lOmM Tri 
s-HCl (pH7. 5) . ImM EDTA] \Z.mULtz 0 '(75DNA10 
Ai 1 t 1 i g a t i o n A8S2 5 a* 1 i: 1 i g a t i 
on B?g5Atl (DNA^y-ya^yh, Si 
&) ^JP^l. a<?i^Ufc^l 6t:, 3B#F B 1Str.2rfT^ 
^•fr/io 'fthixtzDNAmmi On 1 Srffl^-C, ABiS 



15 

XL I-b 1 ue (Stra tageneffl £H a n 
aha n^S (huH) iZftoXBfflR&£lt1t a 
[0 04 5] T/U^y-SDS 
m^X ^DNA?:;^/!/Al/-y3 >U IODNA 
«JlngS:ffl^PCR*fT*o/i: 0 «W7^v-MU 
95' -TTCACGCAGAAAGCGTCTAG- 
- 3' , MU10 5' -GTTTATCCAAG AAA 
GGACCC-3' Srfflt\ 10xPCRS^5/i 
1 . 2mM d N T P 5 ju 1 , Taq DXA # ]) * y—M 
0 . 25/i 1 ( 1 . 2 5 , MU9, MU 1 0 COT" 

7^v-§5 0praollC^cS^®7k^Jnx5 0 /i 1 t LS 
Jft£itfc 0 PCR(Ot>f^/Hi9 4 , Cl^ 5 5°C1 
5h 7 2tl»T3 0t>f?^}T4ofc 0 JtflSiLTP 
KI 50DNAlng^ffll\ [5] ISRJESrtTftofc <fc * 
5, PK I 5T'(±1 4 4 b p<DDNA%iKfcm^£tiX 
$tz 0 flfcjifc^n — V^tlcWl 2 9 b p<£>DNA#r 
fr3»s*«SixT<St>OA5*)ofc 0 IMPKI5/D 

[0 0 4 61 MM 
g^ftDNA PK9, PKllOil 
$ £>{CB3 1 M^"t"ct 9 iSpf^DNA PK9, PK1 
1 Sr»3fcft£fcfcPCR£fTftofc e PK9<7)fifgffl 
oy^>T^-(iBA5 5' — CCATGGCGTTA 
GTATGAGTG-3' tBA4 5* -GACAG 
TAGTTCCTCACAGGG-3 ' XhZ> 0 PK1 
1 m<D7y4-? — \tB A 3 5* -GCCGGGAAG 
ACTGGGTCCTT-3' t B A 6 5' -GCC 
TGGAGGCTGTACGACAC-3 ' £fflWi 0 
!¥LlV/n ^-;Wi7 P 7^^-^(iHJ£0ij2 

7^; KDNASr^y^iz-^ayLfco ^ftD 
NA PK9tPKl l£^5fc«>, ^7^^-MU9 
5' -TTC ACGCAGAAAGCGTCTAG- 
3' tMU8 5' — AACACTACTCGGCTA 
GCAGT-3' Wfi^iMUl 1 a 5' -ACG 
CATAGTGGTCTGCGGAACC-3' tMU 
8<7)ffl^i£T-PCR£fr&o£ 0 PKgfflfi, MU 1 1 
a -MU8^*t'l 1 5 b p WDNABrfr*5it(g 

y&IRU PK9i«ftltfc PKll 
fflliMU 1 1 a — MU 8 (Dt&&itX 1 4 7 b p OifffijSJ 
Jl*A*<bi\ MU 9 — MU 8 1 4 7b pODNAW 
mffiSJ-l^n-^StfPKl 1 *45W#fc (01# 
SB) o 
[0 0 4 7] gJ£M4 

PK9. pki i»fflt^fei:J:5»y^i? 
S-f. ^bilfi^D->PK9, PK 1 KDDNACDlf 
»«r?Tfcofc D PK9fcJ:t/PKi H-J:oT?gK6^ 
$*x£XL-l b 1 u e£LBig«&5 0m 1 T* 1 g#ig 
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l:i5DNAttffl^ffi-e*)5Q I AGEN (7^3 
•» <7>3r:y h£JBt\ 7Df3-;HC{£lr\ DNACOfg 

[0 04 8] fffetlfcStKDNA PK9fciVPKl 
1 10 M g**ft*h,MIW*EcoR I T'^ftLfcc 
1 0 XH buffer (Sffiit) 5 /i 1 , DNA 1 
O/i EcoR I (Sffiifi) 1 0 0 *ffilC«B*S:JDx. 
5 0/ili:U 37tl»D£Lf: 0 

y — /u/^ o D^yu^*aa3[Hi. ^dp^^hs 
it»Lf: 0 ifc, aw^ffiia^PKQ, pk 

1 1 <7)ffi?lJ£5ft£U PK9WPK1 l(7)?^Utf 
Kffi^J^^tL-ettE?li#-^l , 2<bLT^Lfc 0 
v** KEW^a>»Bi (*) tt£*Sr*1\ 
[0 04 9] ZCOPK9, PK1 lWDNASSS:*t 
y Tir LT 1 0 0 // g/m 1 0> t RNA (^-Jy*- 

20 1 =3t°-/l 0f^f-fo(0#fi^^]Sr#fc 0 
nested PCR SrfTft 9lt (let *9 , ZL CO 5 ' U 
TRl^lil 3 e-^-ettaRfte^^T, 1st PC 
R!:MU7-MU8(7)77^v- > 2nd PCR {CM 
U 9-MU 1 QOyfyj'?— £fflt>S£l£fi£l*PCR£ 
tf^V\ l^VlOfi 1 (0. 53kV5//l) 
<7)DN A (P K 9 , PK1 l) *q?ffi1-5 w £ SrfcBL 
fc. 

[0 0 5 0] r0)*3RL^^^DNA^ffl^T, 2^ 

30 [0 0 5 1 ] HCVS#lfcff 1 00/il i^RNAttttl 
MISOGEN Srffl^TRNA 
Srftiaj'f £ ISOGEN 4 00/i ICtRNA (10 
mg/ml) £l/i I, 2-t)\s1l7 hm^y— /U4 // 
l , ^ d d^A8 0 u l SriOx, 7D h^-;H^t^ 
RNA»tiJSrfir*5o -tf V 7p/V -mc X SitJKflL 
7 0%^/-/UT*4[p]i5fc#U IfilftL, 10/i 1 
(7)gI*l-:jg(ifL, RNAiLTffll*, 
[0 0 5 2] cDNA^{iRNA10/i l^yll^y 

40 ±T-ftJfti-5. &lCRNa s e-f^fct^- (SSig) 
5 0Wt 20mM dNTP 1 /i 1 , 5 X R TiHSf 
85 (BML. MM L V RT a s e !C#stt) 4/i 1, 1 
OOmM DTT 2 n 1 , T 4 -e— K 

M3 1 OpmoK MMLVi»e^»*2 0 0*ffiS:*PXL 
$£®7kT*2 O/i 1 lC-T£o 4 2^3 0^^50 
[00 5 3] :(DcDNA^fflVNTPCR^9o 0 
2IC7F-T <£ l*|Ofa-yi:cDNA?:*^ 

fi:i0/i i»i5o :tii:PK9^iut e - pki 

50 yiCficDNA$rl Of&^Ll 0/i 1»D^, PK9£ 
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1 O 3 3f- PK1 15:1 0' 3fc°— JHx.5 0 ZtUt. 
1 0 X PCRIII4 n 1 , 2mM dNTP 5 At 
1 . Taq DXA t* 0.25/1 1 (1.25*© $b 

t/^^-TM 1 1 Opraol, KM 3 1 Opmol£})Q 
X. iS£g7kT'5 0 At 1 PCRt^?/HJ9 4t 

4#MM&, 94tl», 5 1tl»30», 7 2°C1 
»3 Og>t?2 OU-W ^/Wff<CV\ ft»K7 2°C6#{&jS 

[0 0 5 4] :<7)1 s t PCRlft3y l$:fflV^2n 
d PCR£r?T&?o 1 0 X PCRlffii3 ju 1 , 2m 10 
M dNTP 3 n 1 , Taq DXA # !) > 7 — tf 0.25/j 
1 (2.5 IS) ^"7^-v-MU9, MUlla, MU 8 
£^ft^-*tl5 Opmol-fo}JDx-5 6 <*<bl£S£®7K£J](J;t3 
O/illCl-5. PCRt-<^/W±9 4t4»ftlSi> 9 
4t;5 0#\ 5 5tl^ 7 2°Cl#l 0f>T'5 31M 

[o o 5 5] SEjfcwsi^-ife-e i o 4 ~io 5 =>t°-i¥U 

o" #« v i o"' i o" 2 i o" 3 1 0 
H lO^ML^ ±f£c7)7°n 20 

LTatfi4ot. SM^Iil*BWf-=.-^{CPK 
9 1 => t°— Sr*0x.-f, PK11 10 1 3fc°-<7)^.£ 

[0 0 5 6] m 3 |c3£H«:*1-fl*, '<0?Xt'X 1 0 0 
0 0 0^03 t°— . XlOOOOflUa f — , X 1 0 0 

Oiiiioaf- xioo^io 2 sf- xi o^i 
o 3 3f- x i # i o 4 =i tr— t * 9 fiff ^ftSittlli 

[0 0 5 7] 30 

«»ttJB1-* rwfi*(cPCR<75^^-^'* 
feSUlcj«bi-ri:^nr^t/j:oft 0 flfctfio" ~io 
7 3 t°-/m l 0>«|fl*«l£-f5»e\ lo©^i 

T'f±S*WtC 8 *<7)^-3.-y^^T-fcofi 0 r 2 
off)»^t3iW7'7^-7- (i*<7)-fey^i: 2*w* 



#M¥7-2 5 0 7 0 0 
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* T'^^y^yy^-^— *>5^li2^(75ir>^i: 1 ^co 
7yfty^77^v-) &JBv\ \fcfr*%%l1rhzt 

<btC4 0<D^£-fti 5*©77-(7-«:ffl^5- 1 i-«t 

[0 0 5 8] -<7) PCRS|ff)fa-7|(A;«lb 
-It -5 Z tic ioTWTW J: 5 ftftUflabHaMtkitS. 
[0 0 5 9] (a) fHgftfflOjSffi 
PCR^ : fTJ5C?ffifW^^>'^-K«>*«. 

*«, ^a^»-»^-5^3i j maw*sw^i/2 (^ 
[0060] (b) {m®m<»fa±. 

^^ttroPCR«)««SrftfflLfc»^, -SI- 4 8 
*©fa-7"» P C R^T't -SWT*, 1 IhIW 

PCRT% 6&ft (8*/H*fl£) (0«ia*S^-e*)5 
0>lC*tL, *«WO*fe-CI±s 2 #/l 41" 5 

[0 0 6 1] (c) =>* h<OSiJjg 
P C R X'CD^m t-ft t 5 1 £>IiItSM4 <75^"C*> 5 
Taq DNA^ , J^7-fffc5^fa-7'8*5:2 

i/8l£fc5. $?>lc-7-3. 

[0 0 6 2] 
[E&iX] 

Id^lJS^- : 1 
ia^'JOft $.363 

: 



E?lJ#^ : 2 
E?iJtf>«£ : 3 4 



mm 

GCGACACTCC ACCATAGATC ACTCCCCTGT GAGGAACTAC TGTC****** ********** 44 

****CCATGG CGTTAGTATG AGTGTCGTAC AGCCTCCAGG CCCCCCCCTC CCGGGAGAGC 100 

CATAGTGGTC TGCGGAACCG GT******** *******GCC AGGACGACCG GGTCCTTTCT 145 

TGGATTAACC CGCTCAATGC CTGGAGATTT GGGCGTGCCC CCGCGAGACT GCTAGCCGAG 205 

TAGTGTTGGG TCGCAAAGGC CTTGTGGTAC TGCCTGATAG GGTGCTTGCG AGTGCCCCGG 265 

GAGGTCTCGT AGACCGTGCA CCATGAGCAC GAATCCTAAA CCTCAAAGAA AAACCAAACG 325 

TAACACCAAC CGCCGCCCAC AGGACGTCAA GTTCCCGG 363 

mm 

GCGACACTCC ACCATAGATC ACTCCCCTGT GAGGAACTAC TGTCTTCACG CAGAAAGCGT 60 



(11) ¥fM¥-7-2 5 0 7 0 0 

19 20 
CTAGCCATGG CGTTAGTATG AGTGTCGTAC AGCCTCCAGG C********* ********** 101 
********** ********** ********** *******g(x AGGACGACCG GGTCCTTTCT 124 
TGGATTAACC CGCTCAATGC CTGGAGATTT GGGCGTGCCC CCGCGAGACT GCTAGCCGAG 184 
TAGTGTTGGG TCGCAAAGGC CTTGTGGTAC TGCCTGATAG GGTGCTTGCG AGTGCCCCGG 244 
GAGGTCTCGT AGACCGTGCA CCATGAGCAC GAATCCTAAA CCTCAAAGAA AAACCAAACG 304 
TAACACCAAC CGCCGCCCAC AGGACGTCAA GTTCCCGG 342 



imi] r<DEll4, t^PCRfttiSHCV RNA 

>x -?7 4 v-sy 2 o<75-fc y* r/? << t <Dm&. 
[02] rwBli. fy^WHCV RNA!r« 



* [H3] ^&!i<t-5ia^T*i o' -io ; 

=» fc°-/m 1 <75H C V — R N A ^r^tfl^fr 5r cDNAp 
10 «jftS:^Lfc¥llT*>5 0 1 755 i#g =f-zL—y<D fa® 

t°-/f-^--y, x l 0 0 0 0?)5l 3e-/fa-^t 
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ftfflW-7- 2 5 0 7 0 0 
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PKI1(MU9-MU8) 
jj^ SamptcCMUi la-MU8> 
PK9(i«JHa-MU8) 
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